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MECHANICAL POLISHING 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve accuracy of a polishing 
process and hereby ensure further advantageous information by 
making a laser beam incident on a wafer during part of a period 
of time and detecting light reflected on the wafer when the 
wafer is on a window disposed in close vicinity of as platen hole. 



e SOLUTION: A platen pad 18 is constructed by laminating a 
backing layer 20 and a polyurethane cover layer 22 on a platen 
1 6, and a hole 30 is formed in the platen 1 6 and the backing 
layer 20 as a window. On the window a wafer 14 held by a 
polishing head 12 is disposed, and a laser beam 34 is made 
incident on the carfare of the wafer 14 transmitting the cover 
layer 22 through a laser interferometer 32 during part of a 
period of time. The laser beam 34 incident on the wafer 1 4 is 
reflected on the wafer 14, and the reflected laser beam 34 is 
detected by the laser interferometer 32. Hereby, accuracy of a 
polishing process is improved and hance useful information is 
ensured. 
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<vigm\zm\,^xi>&mxabz> 0 ^or, rnnwrnz^^ 

ZX'rvyk ; C^^f^ib^—^co.RS (measure 
[0 0 18] ^L^IWJflj:, Z<nnn-fZ>*7-y 
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5lSi: : *10!>»tt3ft»6, »ffll!H8«:B»t5ISt 

2^4*ttSr»JSi-5Xai:, Wiao* 1 ^Wtt&t^JB 2 
«aflra&RW^*Xg£&«;iTi*So 

10 [0 0 19] (EKHlcit, WKDftWLk It, 

; TWHr^b^^*ff (signature )«r«mtf-S 
[0 020] LvgUMHcMU KTO*t»»W 

&<DRm&ikmi-zj:mb&ffi7Lx\,^ 0 

Jt«El-Sxg£r#LTv^ 0 
30 [0 0 2 1 ] HHftttK. ^^SUcO^ai: LT, *Sglpl 

i^7K^tTV^2,7 0 7-fyi: ; *^l3l<m:7 P 7 — 
7":/_t<E>$F^;y Ki:#LTSS*ft»t58Ffrsy K 

fc3fctf-2*(collimated light beam ) *r*fei-S «P^pj 

[0 0 2 2jfftU^*flm HhyKfc^7- 

Mlc, f-^otytt, 7»flr^»&mKflr4l(fea 
ture information ) £rfi&fciJ-?~£ <fc 5 ; ftffl^tb 

[0 0 2 3] «Kfti:, 3EI-8iJ^»«i: Lt, 
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?-^>-j4S*&jca'rsaK£*ru ^awH-r*, #tr 

[0 0 2 4] IT, 

[0025] L^j^ci^n^T, 

[0 0 2 6] 

— f^l 6td(**— (ft) 3 0aSfl5jSS*U 
M*.*7=7— *r f<y Kl 8O_hic£>£ 0 WlS^s/ Kl 2 

^5*IBo-S©IB, «F«^y Kl 2i:J:ot^$n 

5^ N l 4/6>^JL;i5 t J; wCDTjs— yV3 OCOffiM 

3ft«#*feix5. i — if--=F#M-3 21*. ^-ryie 

f*. If— 2«cfcoT»»**L5i'— if— C 

— A3 6(^^-^3 0 Sriii^LT^tD 
±(-^5 1 4 tf>*ffi«CAIti-S «fc 5 fcteMfc, © 

[0 0 2 7] — xVtJn— ^3 0W)^1 4 Op 

^) ^ 13 (a) - (c) f-^£*t5 0 El 3 (a) IZ. 
^^5J: 5 7*7 — 7^v^— /V3 01*. ^y^Jfc 

I*, Is if*— fcf — A 3 4<Dtzib<D$>( > h'Vb Itil 

i-**;*-- y>r h 3 8 Htt:MH^t 

— h 3 8(^ra^ii«jaSSrao*tJ: o k1rz>'r >v*^ 
y 4 0 <D %$t$'?7 — *r ^ l 6 WJS»^bjiUJTt*V> 
<fc 9 $tLTV^5o ^— ^-f^if— h 3 8 1*, — 

7^1 6o±©o±«^ajL, Uftm^y^-Ti/sty 

Kl 80*(cAUi&tf 0 h 3 8c0^ma5 

J*, h 3 8 W±® i: -)x/n i 4 (Dg® (OPbIcd 



feti5^7y4 0O»s*'N:45c - <E>- £ f*WfiJ* 
firSfc*fe. *7l> 4 Ott-tr&aofttt* 
3teSrtka*-fr*«rRjdS*)t), ^f^tf3 2^f>^ 
-£<b*l£ U-if— fcf— A<Z)3afi«:83ifrT L£ 5 
£o -O*— h 3 8 t t^'^l 4(Dm<D* : y }) 4 0(om 
tm<tiiZ>\*Zs i"— if— fcf— A3 4 t 9=.^\z.BUtttS 

v\ w<o^4 : ^^^*r^s^^t/^$v^5 < j;v^^^ cm 

P^ p ^ir^43^v^oT*t>-r^i^— K3 8d^x^i 4 (C 

Atfceii-ef*, -r ^if— h 3 8 £ 1 4 owjo^ s> 

^J*. lOmi 1 s (2 5 0 Atm) *>*Ltf, 

[0 0 2 8] H3 (b) i*, TT^— 7^1 6t/<yKl 

if-MigM&SJ-K /<y Kl 8*ci±jra?tM:flqaELft 
20 \f\ ^t<Dttt>V fC, y P: 7 — 'r> 1 6 O/fc— ;P3 0(7) 
M«T*f*. ^yKl8OlB9l2 0 (#ffi-rttf*) ^ 

1 6 0jBESCi:olBfci* % ;<>y Kl ^u^>^7^ 
-S2 2^t«s»oTV^ 0 *^-i2 2fCfflV>e>tv-5 
/ify ^w^^WR-jfts, u— if— ^F*tf3 2d^cou— if 

2<D— §15^, if— t°-A3 4(Dtz.£><DVj > K^t 
30 5o ^1 ^s/ K 1 8 g#(*^7-<> K^7<t ttfflv^^ 

v> e ^r, ^-if-tr-Ao^r^»sL^c$ii:5 

fc^o 11 3 (a) tOflrSJ^^L^*<*0ijT-(*, 

y^>^—bt v=^^i 4 t<Dm<D¥* yzfnmM&t?: 

< $^TV>fCo L^L^y K 1 8 (iiftf^t 
r^t77 p l«^$<4S 0 *«fc«\ JBSiftf* 
*#<ft5, ^>-f-h3 8^«)x/Ni4l:gttLt» 
40 S^r^X.5o 113 (b) Ogrj<^*fl:0St?J4, Kl 8 
J*, K^i LTfflv^tL"CVN^^*5> % ^ 

^1 4(:g^f5i 5t-tS:^$4aTv^fe*b, Kl 
8co**§^J:5*#fta*f*fti\ ^--y^-fe/KD^>r 

so i/ttm*. u—if-f-A^jtLTitjfwtcaatt** 
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5o wOBBHAtt. HI 3 (c) Ki»!MxTV*a3ttB9l0!> 

i4, yy^K* (tst-iift^) Tjf y ^>u^^y^4 

2\Z.m$&Z-L>tlZ> 0 :^7^4 2lt t — if — t^— 

got, ^7^4 2 SriiSw ttctsu— if— tf 

[0 0 3 0] &rft*i4, *»W^«ofeCMP36«tt, 
U— if— TtMH-^fem — 1F— AtJBV^C, 

H4S:#»LTKBt5. if-&tf=y*-* 

1f— T8MH-3 2 LT»*»Jx-CV^. wJxasfrfr 

5 C Hf-, 3^ h 3 Str^-O^t LX 

fl§i^S0 3 (a) ffiHo^a6^$ttS e 

**o±TS:fflv^it#-e#, w— if-^it 

6 u— if — ^FSWf <D l o[3 x ^aix^fes^aSrtoT 
AWt5 tr— A«r3S££i*-5 l'— if— fc^-Cifc 

if— A*:/y y*tt*M-CttJSM,\ 
[0 0 3 l ] H4^0»J^Six5 «t U-— if-&U^ 
yy-*44f4, f— A^y 4 6<DTWmzAitt 

= y ^— h£*t*:U~if— tf— A3 4£3g££i*r 
5o fcT— A 3 4tf>— S&#. ^-^11^^4 65^ 
*— ^-Oif— h 3 8£riioTiitTLT^< 0 tf — A 3 
4 co r 0>»#ris^ vif- h OTSBfcSMxtf , 7 
y 4 0£«o-ce»U ^x/Ni4 0^Il:Altt5o 
E!5fC|^|iffi|C^^>LTV>5<t ^x/>i4lt v-y 

=*>£*<D_t<Dmmms 2 (wt«sio 2 ) 

[0 0 3 2] 4{cAtti"5 tr— AO— *J5f4, g$ 

ftftJi 5 2 <o*B-e»»65»cKat*ix, m l cosit tr- 
^5 4«^f5 0 La»U 3fcO— fflfcfcBMbftJl 5 2 £ 
iliSLT, -t^TOSfiS OKAtfi-Sgj&tf-AS 6 
^Mt5 0 0i:iJft5^t-A5 6^^'> 

<OKStfc*-A5 B^mrt Z> 0 9$l<DR&t]?—J*5 4 t 
m 2 (DKK tr- A 5 8 (4, - jh, 6 ^ffiti<^B8«JC iot 



[0 0 3 3] ±3*(OAft:ffilTtt, ^-^fb^^i" 

r O^Fgw^n -fc 7s tf± C 5 r t f4i£g& S fc 5 b . 
IS^^tt, AStt5t- Afc*tLT, Kfk*Jt*s— SB 
L-SBigi§ U ^S^ft < h fc— «Klf1- 5 r £ 

10 <omtt'i-z>'>=-s^zmm\.xt>&\,\ st^ #sd5gB 

[0 0 3 4] St50 4Sr#fi«mtfS«*ix5J:5l^ 
SlOSWtf— A 5 4St5^2 0R«tf— A 5 8 (HI 
5) O^tfc5^t-A6 0lt ^7y40^>' 
if— h 3 8 2raioTfe1tLi£U tf— A^7 p yy^46 
cO_L^^iti"5o ^-A^7 p yy^4 6fi, fe^tr— 

20 [0 0 3 5] ^^— t^^I 6te&MlftlCH, CMP^n 

izxcDMctptemmztiztzzio tot, 

-^3 Oti, e*3&s— W-TSBBtc^i^i 4$rlIll^:Jt 
£x.5:i:^5o tot, !)x^i4l:^ — if— tf— 
A3 4 35SA*H-««P»t, l^-if- 3 2a>fc<&tfc 

^v><?:#tc^tii{f^-(iif>'^ p y ^^^^-r, ^rcoS* 
ft, *— yK?D3iy^-e^7— fyi 6<7>JS«i5tCj;oT— 

SWfi^-r^Oir^if 6 2 (^J^Lf4. LED/7^hy 

40 TV^5 0 Z(0^>(^<0±^ 6 2(4, ^Lfc^^—A^ 

4<Dfr*) fttt1SLKRXf& £ (4, if-^ff 3 2^)^ 
if- f — A 3 4 &ffi&<D h'^m^W 66^ 

LXm&Ztlft t $ iZtztf. ir^ifco^tt^- 

if 6 2(4, 7 P ^— x>l 6CO^/L>(rSILT, if— 
3 2^@:g^ffi](7)S^ilIl:ii$nTl>Ttj:V\ 

so > K 9«atft: 6 6 <DRMM<0{tLm^%L <9 ftlf htlX^ * 
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6il5^77^6 4(OjE»4ftStt, 

if6 2^cJ:orfla*n*i^TV^S±«FfB, u— if— tr— a 

zt^ic i — if-^F#tfo^ * if- ^ y * * 

^i?^iHf^£fflv^r <b^f£^ t"— 

f4, «^ttJSHJ-J:5t)<o-cfci9, CfUcttMxJi, ^ 20 

><d i isHEom £*o < ^ v z&tzzt a* nrtea* 

k°— Kas*3ei-5f£*5. Ld>U L*>U ^tc<to 

[0 0 3 6] wCOBBH{C*fi-5lo<73»*JRtt, 

k-?*>Z 0 &W-tti&* !>^yK^it^6 6' (IP 
-O'iJ— K /<yK, JUttr?) f4, i7i:^$ 

®^"T5 <£ 3l:^^n5 e &5VM4, ?^>-K?i4l^ 40 

-*TM4, CMPj£flf4, — X^OTfCfc^^H- 
6><o*HMWt*^i»ff «ro»t 5 & 5 i:f*aSlt*J < 

[0 0 3 7] y P 7—T>'7ts—/l'RXfV J > h't t 
oI^litf)Jt^5Si, ^7-fy/<y K©*iffl!t so 



7— ^>-* — ^2fcT/*-r >- K£<Dg£J4, ^m/Ntf):^ 

7— ^>7j^— /v^Rtf^-r^ K££>S£i±, &>5iM4, x 

So 

[0 0 3 8] ^oT, a«J*7 f -^Bt#«»^HB«:»5 
i-ixJL ^t^t/i 0 2 0>|BJIc* "r^co&l (°NE 

if-TtftfofSfl-^i^^^y v^nSo #cm x 
^10 4^10 61:^^ ihv^y i/rzinitm^ 

St^i i o^c^ov^Tt4, ^^-T^^^ijits^ 
frhtv^y >^»IB£JUiJc*ix«, ^-^y^l l 2^ 
yzfw 4TU S0«ff$ixTV>^3BI»fl[d5(BiS*ix 

WBBfM^^hi^^^y ^^(Ht^iB'&S-fr-SBaJB^W 
oru^^^^sffiB^r^i^lteBtttI/f*v^fc»^^4, 

[0 0 3 9] l <?5S#t tr— A^rjc^ 2 cos» 

— ^14, 042&t^H5^*n5J:5(-3te'&tr— 0 

K 1 oKH- tr— s 2 <nB.it f — Adstasi^ficta^ 

^otV^i^lt rtlP)IJ»ttlS4 8l:t5^Tft*tt 
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tzztz^o* z commit zv. «tti848*^o«tiij 

5o UK, i9 (a) XT/ (b) Oi/^^{C^^ttTV> 

«a-eK<bi-s*f%5ii:36s««snfc. S9 (a) o 

£>6 e 119 (b) O^^tt, U9 (a) <D?*7Z7frb 

ttft*{fc*r3Ef£Ht-3# «9 t/Tlti/>5o CMP^Pt^ 

T^6 0 &oT, f^y K(c5tLT^^^±{C 

Tf«] # (Dti^^y — T" V t ^^(^^S^-iS 

r^JH**S-r5o 19 (a) (b) T*^ 

^i/2nTfc!3, ir*^— if— i*— A©B*£intt 

ft, nttK^fc;*JioH»f*r-*>5o ^ot, HI 10 30 
(a) tC#J^£n£;W££r/fIV^f£, CMP^nt^^) 

oiB^Bft**ns*tfl.oJi[Sis l if— tf— j*<d&& 

£o«K;:«EL< ft* c ftg^fy^2 0 8m 
[0 0 4 0] *>3vmi. l»*Six<5»»oa:S:«ltaSi-5 

fc«e>*ctt, lif-r^/u^j:^ v>ft^iM^/i^/8^ 

Six5»Sr*/Nci-5^i:^^*-5 0 Bio (a) 

1 iM ^^^*ogfS^>ffl^dsst:5lHlttds. 50 



KtHftStL*. (fiP*>, tr-*) 

$>6 0 ftfc. ^5/^2 0 4% i^^/uoBB(c*f 

^l^^ft^t^ if 

60 Mx-tf, 1. St^^yu^fS, S:*: 

liM 5{gLT> if>f ^/wo^co 

5o -t^ffe^^^y^fiJErOi^X^ftv^o r^BUor 
^o— ^oiE«cOtt*^J:tttf, CMP^Dir^fi, if 

-c, »*$n*«-»^5*>a*jft«fp»tt, xzhhWr 
—*xn, Btesn5*mo*«r*3ti-s»aifcLT± 

[0 04 1 ] ^C^tff:^, if-f^/uco^t? 

*<a*tt«s Bftde $ 5 k $ ix^ i: # ^ it * 
»*Lv>A«c0iJtt, H10 (b) lzM7F£tiZ> 0 ^Twic 

*fctt^^ia^«FlB*WS^5lftfPS:*L"CV^ (^if 
i-> ^7/3 0 4X11 if>T ^/uco^r^^Pflfcl^ 

8T*fi, ^^^^3 04^J|Ca3*ix^:«-fi.(D|Sfe*ffSSr 

[0 0 4 2] La>U ttttl«Mt-»<OM)R« Rt/BP*>Bft* 
i*BBtt, Allien, CMP^c-fe^fDittri-otiT^ 
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S 9 caff $ SrSf^tcaLtU $ frfclfc***-?!* UTS 9 © 
CMP/Pir^o^^fSo :w*i£-Cli, ^£15 10 
i * ;^<om 7£<o&&&£. C 5 V(Dy> 

[0 0 4 3] wClc^T^^^^^m XA- 

-f 5«lfiliS*>So Hill (a) - (c) Cite, 
5 2 C7>^®i£f£ 7 2 , 7 4, 7 6(Dltt 

a#7 8, so. s 2 tmmLxm^^ti^o ztih 

ft, CMP/Dt^ifirllbLTl^. itf^7 2ttittt 
W'h£fc»fF?fct>, igf£7 4Ji*Cfc^<DiJ--<Xoi& 
fln?*>»K iftfP7 6l±lt«W*#*itffT*>5. Ell 1 
(a) flFBSJOiffl^ 2, 7 4, 7 6^U H 

11 (b) \*Qfmzfn±X<DtplZ¥<Dj&ft7 2, 7 4. 40 
7 6^U Ull (c) tt«F»^n-fej^(7>j|*T«-[Rl*t 
^M7 2, 7 4, 7 6^f a @11 (a) -eti, /J> 
S^*<7>ifif^7 2fi. t fCe>V^jSfp7 4XU f *#V^*' 

«>Jltff7 6J:0t*v^aMtTKl/>-#-«tf5 5. Sic, * 
CbV^jfif^7 6fi. 7 8 <fc 9 fc.p.v*jg£-c 

«orv^<«5. ifif£7 2, 7 4, 7 6^*oTV>< 

X.tf, /J>£V\*r<Digf£7 2tt*«[J{Ctti«V^«^j£ft^^r 

5fc5p 0 ftoT, Hi 1 (b) fete, itf^7 2, 7 so 



4, 7 6oiS£as?Fi£— (cftott«>rv^^>^ mil 

(c) fcMt, ig^7 2, 7 4, 7 6^at*W:»K«UC*& 

4, 7 6O^tU^n^bOfi^(0S*t^T^e>^«J 

[0 044] L^L, ±i£<D«fc?|:i, igf£72, 7 4, 
7 6 OOT§jg£te v ^iittO^ ^ Mci£«-< fgfRl^fc 
5o Sot, i£f£7 2, 7 4, 7 eiC^oT^-rS^F 

- ~ > ^ * jxfc * xA^)il^TO(: $ ^fcB#^^:^-r 
[0045] il 3li, CMPO^JWdSfrfrixTV^i: 

Sttfc. S£oT, mte. zz\zjjffi,4k£titzt 0 -?m. 
(squared-off peak value )£^£*LT^5 r <?: Srtfcf^ 

>f*/Wi* ^2 5 0^(D^r5T*mixTV>5ri:^$ 
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£\ i^^^/^O^^—gC^ftd^TLfc^^l^CU^/w 

»ff{c»SPi"5fc^>5 CMP^pt^t»7 10 

[0 0 4 6] ^-^—^mf\-^b<Dmtim^^^mm 

tt, *I«F^S5, 0 9 7, 4 3 0f(:^^, ^<£> 

/w=/y XA^f^^r £#pnig-c*>So wixP>oD*fe 
r (Dli^at^fe^If M^/iV^/f 5 ^ spa 

[0 0 4 7] ftuSiOftK, ff^ ±<Ds<* — ~>'y£tltl 



[0 0 4 9] •J'x/^CMPMlOf^C, 3. 

RWLTVKo ^r7^5 0 2tH «m**#«:7-f 
5«»©*»*f*t«raii**5. r^f^it M& 

V^Tm3S<D*ft{3iJ:r)»3ESix5o tit, J^y^S 
5o 1 0Xte y y^v^ % y~^ 5 0 6 (C^oV 

^r^^-T^o *t It, ^^yT'S 1 2Tte. w<7)^«9<^ 

oT, ro*»o*«[|(DStt^*jit5i:WI«^, i^coft 
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[0050] iM^mm^mm-t^ft^xo^m-xmi o 

[0 0 5 1 ] f-^|flCiotMt5l/- if- 

^tfcSe mi 5<d (a) at* (b) {ZTjk^rixi^x u 

fcT— A*<D«<D3fe^tr— J* 8 4te, ^xaH^IIC 
^Lt, 7* — #;**?#-tV^ft^j£:v*fcr— A8 6 £ 9 fc 

t'-i,icit-<T x «®^*sr-9 o«cj:6»a (BPt>tr 

^^C"^i"<, ftifftfe. C<Dj£V>fc>- ^8 

[oo52] if:, ^^>h^(Dmntm^-(D^{z^- 

tt > S *f tr— J±<Dfa£<D u x a ft 5 K S £ fi ft 
bft< J: 5ti — If— T*H-^bou— 9 s — if— ^(Ojij 

[0053] l — if-tr-iH(o«t«{c:B8UTJ4, iS*^ 

Id, Sl^^ir^r^/^7!J (wioT^C^fciL 40 
<^*dsJt*Di-SwiJcftf9, ftifftb, w<?5«tgLfiu~ 
1f^^A^«tt»0 4*JcH:fli-536»fe-efc5 0 
T, SE»as*i^rjfis, fBL^ft<ft5. t^t, 

o»s*<fti9, ft-ffftb, mmtotzsk&ttti&ttfHD 

ft5o »»^a»JfcBfc**Jx5^J^fe*/Wc+5J:3 
^»4 I ^^^^5W^^^ft|5S^^>ft<-r5 



wa^»c^LTig*j^i»*$n^»»^*/h^ft5 0 

[0 0 5 4] ##U-1f-fc'~^£illRi-Sr £fcj; 
*3B^7>^*-&5i:%^.btL5o ***** INf^A' 

[0 0 5 5] gftS^frff] 

<tfsrffi-efc5 0 rft&^w*^ &LT\zmm-rz> 0 

[0 0 5 6] &}—&<D®m 
TOftOllfpas— »*+-*ttf, ^^^^ 

-e&5o ASWtcii, wsa^Ji^flc^isjas — i 0% 

?r@^T^SbLTiiftbftV> 0 %3—&&Z<Dl"<Mz.m 
Lfta>o3U§^li, ^^^^i|K^ig:<ff : ^T*#ft< 
ft^fc^, »^fiffi^T-#ft<ftS^:5 5o ^Ki- 
tt, ftW*5S**r»f5 w t ^^(c 

ffl«ft»^utf UtfTfcSo ASWlwli, ^#<(7)^ 

^-^^r-r^r t i>pimxtbz> 0 wm*^=?Bi+\c£^ 
xit?)m£ti'fz=FmfcM&^ wmztiz^zmtDify—te 

T*»^ffl*iSjEtt«*0»*jcfto-C»h,5 c rcot° 

[0057] *^^«»o«#^ah,6asfi, ot© 

i) -t"5 0 ftifftb, ffSfli, "risk ^^^fi 
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WttlcW CJHKrtt 5 r i 5. KMrWx 

LTV>5 0 [H 1 6te^T 

So 

[0 0 5 8] «»*OiBV^«*flDhr— ^ £ f-^OB© 

[0 0 5 9] *&— ttO^Sr^UUtCMP^fA 20 
Ell 7(^^^tb6 0 S2(c^£nT^Siirr$co^# 

tem^M$f&ft?fzfr(D=i^t o ^—? 1 5 ozm*., £ 

* 1 5 0 te, «J»««6XT/«#«i3®«ffi«:*f 

So 7-f^yW^^i/M6 0ll fc^^-^^^^W 

* SriSii £ -tt £ * <D&WL<D&&t*£-c fo o r t J: v \ 

[0 0 6 0] t&— &<DR&&&±£ltZ>tz!blZ^ =z^f 
3. — * 150ft, H!l 8tC^$ix5<t 5fcft#&a&tf 

tv^o m^Ltlt 3>tWl5 0fj:2o(D 

152 1 5 4^ti^-r5o 

fifl«7-f/U*l 5 4f^ Wg££^fS*^A,T^S 
ffl**coian#(OBfiSc^ y ^^^(millihertz)O^— ? 

— -c*>s. ^fc, aa»«(D«tt % ^'WSRftfcjtML 



coig^JrefeSo 
[0 0 6 1 ] Hi 9 (a) iCf±, HHR<7V>;*7^j&»P># 

1 5 4ttffi»jfo£#*aS*U tt<0*4>Sr*y MT, 
Ell 9 (b) ^$nrv^S^S8cotti^(t#$:^D$-fr 
S 0 lRl«fc, S5^iK»7-</^^ 1 5 2*4»«»fiK»*» 
RU M^^^/Mt, mi 9 (c) fc^JiT 

[006 2] ^ve^ — * 1 5 Oil. 7>f;^152S 

UtrM&T S 2 o<D«B$J5&»ffi 15 6Xtfl5 8*« 

(Wh. Ahf/Aif) ^ffH-r5 (ii/n 7 M6 2 
«r#JB) 0 roit^tf^^tt^fi, a^tf^-* 1 5 
oasfrffitSr, ^u-^A-y^y fc»#L^H«[Xtt 
*fl8f|[l 6 4i:it^U (^czy^ 1 6 6#BS) ff 

wm*&t£Lx\,^tzmw:&i&pLtit^ ^>tf^.— ^15 
S^rS^fcr <t^*^-T5o r^{c*fL, ^-<u-^Ji 

[0063] w«36s*>sa*tf^ixr^ 

M/X(«^ffiT't5«J:5i:, =r>-t: 0 ^-*i5 

0 ^Dt^oni:^ 3 tmLttSrda*t?* z^t &m*. 
[0 0 6 4] ::i:^tii[i t =vt°^-^±T^ 

[0 0 6 5] Y/<*Z7 4 

*ftW"Cfi^ w^«bfiF I R (finite impulse renspon 
e) (*RR>f ^Vu^fEff) 7-f/U^T% «JfiftXtt«FlB 
^^(time domain) CO V>"fix^^cg|LT^Ife'5jHg-Cfc 

94J»rW4A'9 V (filtering) ^^JSi" -5 
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^HjftjBc&^O KB) y<> K'<*:7^/u*<db*M«« 
[0 0 6 6] Mfflfc:7*/u*o£tt*:»jei-5fc«>, y 

mtm<n^~ 7* 

-tt>7 *V 0/<yf (0tJx.tf2 5) 

¥^^rtf 5 »* ra*(^iEatt^»a w i: ftv \, 
©WflSftirftSL, :7^*O^MO^>KB£fc 
^*H»2fctf/Xtt:F I R7^^^^«-»<OjE*ftJKJB 

[0067] ai^««#o/g»fttt, ratKco^ssfe ; ip 

m<DVBmi:mfe-tZtil'tx*£w\ w(D^nir^«^S 
'<4* Ci«fc9, tvtr^yM 

-c^, i»wic«jfi»<o«-i([Srtfo^aii«jft7 

[0 0 6 8] 

ftfitfS£#;t>5o M*L<gfef^^tLTV>5^i:^^ 0 

7)>, ^r-AdSiifi i 'r5w*^mc^r*ft»»sr^.x.5 



5 V n mcfrtE LTV^fc aCYk-T" 5 J: 5 ft , *> 3 

[oo6 9] rrtawsnssftflm 

*^-rSrffil/^*feJ4, HI2 0 (a) izm^Ztl, Jt^T 

20 it>^tV^CMP8fi^tT, (IP 
*>, f^*^ir) #$6-frfcix5 Uf^2 5 0) o > 

0 i-, ^^/nO^F^^^^ct^^^S 0—1 0 0 

30 [0 0 7 0] «»36S»e*Lfc«tt, «F^*B-t-S4*« 
J&s, 3S-&fe^«^e>ttttlSix (^f^2 5 2) . 

[0071] 120 (b) (C^^n^ct ? (C N ^{dfto 

V^>^*^ir^»e>ix (^7^/2 5 8) , flLTV> 
2 6 0) 0 tLt, tttti*ixfe«F»tt, «»co#Ha«o 

so fflEOSIH^>0f^o««^AoTV^5fte>Ji % ^fi^li 
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^^^T^/^/ c ^v^r ^co^r^^, ^w-^fi, rcoPp"! 
^£r§tt5 (^7^2 6 8) 0 r cD^Ecofritil-te, 10 

[0 0 7 2] ^JC#LT3EJC#Jt*flM«S:lft« 
[0 0 7 3] «tft % «S^3c^<0«i31«rLoot, X 
Zk&*imxhZ 0 Ml-, rttSr, HBROfiSacoft^Jd 

^ixNtcfflv^r, 21^8^1:1^ 5 ittnc cm 
p x -6. £ it s w & a* Tiifie-c *> -5 . 

am#«ds^7 L AoftmcB8L-cfix.5«*ii, est 

£ $ ti 5 «« £: fia-t" 5 t> co £ u > 5 C £ tfs "C# 
5 0 

[0 0 7 5] *fc, ^>-*fc»LTTWH«» (IP so 



fc&fi, ^W-^ttLtfL«, «»Sr*5«l*T\ C 

[0 0 7 6] S38#dS|t^S«*fflt^wt{c:j;i3 % 

[0 0 7 7] ttfiBfr»ft5;taft<PgBg 
-f > K^«r3EJgLTV>5„ KttT*lf if— 

5o 021 (a) \z&i7jk£ti s - - r-(i, 

U-1f— ^tf3 2^&««&ix5t — f^f-A3 4 
J4, ^jx K2 2*iiiBUTeaiS^ fi5J|fcr-A7 0 2 
$r7£/£U i/— if— fcT— i*3 4co— »» % y<y K 

2 2<D«M®7 0 4a>fcKI*$ix-C\ Sl*tT~^7 0 6 
^T^fiKi-So S#*lf— -^7 0 6tt, ^—^^f^-^^L^ 
3:^ (DC) v-:7 h^^C$^:^ 0 B32 1 (b) it. d 

/c^b$ix5DCv'^h tt^J 8 . 0 

tfrSmaso-i O^hcojgffi-cftf^LTi^^ DC 

#*S^55o DCi/7 rt;i!a«£H-5iaif*:# 
[0 0 7 8] 1212 1 (c) iCjSatfi-S «t K2 

2 <nmm<nv* > K*&«fifrra«*ic*affi 704' 

«r»«-*-5wticJ:9, r<Dffi^6SI*i-5*3fl s ll{ki- 
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£ 0 HBLhf4, tii7 0 4' f4, ea*tb*v^3fe7 0 
04' £i§i§L, -»ds»a*ix5-e*>^5« 
[0 0 7 9] 121 (d) fCf4, M17 0 4' 

d c n& & tern**- z>&mt£<&m2tiz> 0 
rarer** v\ w»y<-y WMmw-f ^ \*i?<&j&ja& 

[008 1] 

fcttJ&Off S Xf4 £ 3^*ffia>¥*fl*«r>f Id 
[0 0 8 2] ^(Dfztb, «F»^n-fe^|cHUT3E«ttSr 

[mi] ^MfoAIW^^ ^ y > 

2^ (CMP) £Ktf)«ffi0-e*>5 o 

[0 3] (a) - (c) 14, H20SIO!>-f>K!>» 
[04] i/-if-tr-A$rHLJ.oSML/c^t: # -jU 

[0 5] u— !f— tr— Atffr^fcAItU tr-A^S 

*ft*»riHBTfc5. 

MOT-, ^^^u-^-TWfcolBeoliWftjS: 
lEgco, loWFT86ttS:^t, 0 2 0>K«<E>:/7 — ^> 

[0 7] C^-f ^K9dSR3BWft-Cfc-5#^co % fr-fi'K* 
tir>^7 7^i<^IB^«#W*iafllt, tm:, -tr>"!f 
i u— »f- 1 0W<75tS*(-tt*iEflSr^-t- % 0 2 <7>£SfitM 

[0 8] ^RWlcao^K^tttt^— ^»#cr>*jfe©7 

[0 9] (a) (b) 14, ^7^^»{t»^3./^s 



(a) f43fSoif^y ^^IBl:b^ot9^^t 

7*-*mf§r<nm&m&7frry : 77x-&>v. a) ^/r 

[010] (a) f4, *IS^|:«ot/7V^8fbi!? 

■*-5a*^*jSfe(7>^oy^|R0-efct), (b) (4, 

CMP^Dt^(D»jSt»lllt5ll(f*f ISW^n ^ 
10 Hitfc§ 0; 

[011] (a) - (c) f4, 0 2<D^{llc4oT#Lil 

3.^<7>jlBiSft»rffi0"C*>5o (a) f4, CMP^nir^ 
O^^^o^^xN^^-f-gjtrfe^ , (b) f4, T'nz-fc;* 

^ttw^zm-rmxtb*) , ( c ) *4, 

[012] — 

20 [013] ^—^—^^^^tt^^^NOSFaiboa* 

[014] *3§HHKfl£oT, 4#^^i^^X(D-^^btLfc 
*itffrXi4EI«<Z>iJ->r Xds^-^L ttfcfliatfls:^ fA^-*? 

So 

[015] (a) 14, BSo/>S/j:u- if— tf— A(C4 
30 ^r®0T*^>5o (b) 14, S:^cdj£;i^— if— tr— -mc 

[016] **S-ft9^*BJwH-J-5KH»«»*r* 

[017] TmnnfttiiB^mZ&MVrL 

Srtt5CMP^7TASr«ti*H|-e*)5o 
40 [018] &<D«{ i/i/^=LVx~<n^~?$:W%rrz> 

tzi&iz^is^^-fcn^xftfrixzmmcnyu *y?mm 

Xth^> 0 

[019] (a) - (c) 14, T#H-<0flHS\ 
v b~s<*7 *) 7j/i<#\zi!>>l?ibtifr%k<D=F& 

[02 0] (a) , (b) 14, ^^^^Sr*4feS^T 
so 5 Ct^fc^ro, :7n— f 1 ^— hT'foSo 
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im2 1] (a) t*. »i/VK«r!>-fyK?i:LTffl 

V K A«c«(D«»«j4»fBiaT-fc So ( b ) 

fi, B21 (a) o**fl^r/ KoK«*»€)C5KltJ2: 

So (c) tt\ R»Sr*|i»J"*-5»aJEa5«:*'f 5l>>f ^ 

*»»^--A«:«lO«»WWfffiHT-«>-5o (d) tt, EI 
2 1 (C) oAfMflav^ Kotkajfflott** LT^ 10 

Ms 2 2-^7/<-l, 2 4»^7-7^M», 2 6 



•"«Ft^yK©fi* 2 8-¥ff»lir^, 3 0- 

A\ 3 2 — *f — ^Pj^ff % 3 4 — if— tf— 
A, 3 6-> 3 ;^ 3 8— f>f ^1f— K 4 0 
-^^^7!;, 4 2-jK!)'>l/^y7 > 7^ 44- 
= y^-*, 4 6-t-iN^7 P y>^, 4 8-«|ii», 
5 0-Sfi, 5 5 4-JKlC0K*tlf— 

i^, 5 6-£g^-^ 5 8-M2 0^fttf— A, 6 0 
-**lf— 6 2-3tW^^7 P tyf, 6 4-ffi 
■ir:^^^ 66, ee'-^^K^M, 7 
2, 7 4, 7 6 — XaSfftfP. 7 8, 8 0, 8 2-*KS 
fts 8 4-*^t-A % 8 6-j£V^-A, 8 8-t^ 
A,.9 0-«W-, 1 5 0---=r>ezL — ^ x 160 
-T^J^W, 15 2-«7^;^ % 1 5 4-fi 
mtLZHA,*^ 1 5 6, 1 5 8-fiKjM£«|E 70 2 
*-e^tf-A, 7 0 4-Mjg, 7 0 4* -»SL®, 7 
0 7 0 8— kit£*T,#l>3fc e 
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